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When loanwords are not lone words 

Using networks and hypergraphs to explore MǕori loanwords in New 

Zealand English 

 

 

Networks are being used to model an increasingly diverse range of real-world phenomena. 

This paper introduces an exploratory approach to studying loanwords in relation to one 

another, using networks of co-occurrence. While traditional studies treat individual 

loanwords as discrete items, we show that insights can be gained by focusing on the various 

loanwords that co-occur within each text in a corpus, especially when leveraging the notion 

of a hypergraph. Our research involves a case-study of New Zealand English (NZE), which 

borrows Indigenous MǕori words on a large scale. We use a topic-constrained corpus to 

show that: (i) MǕori loanword types tend not to occur by themselves in a text; (ii) infrequent 

loanwords are nearly always accompanied by frequent loanwords; and (iii) it is not 

uncommon for texts to contain a mixture of listed and unlisted loanwords, suggesting that 

NZE is still riding a wave of borrowing importation from MǕori. 

 

Keywords: loanwords, networks, hypergraphs, New Zealand English, MǕori 

 

 

1. Introduction 

 

As we live in an evermore-connected world, the effects of bilingualism and multilingualism 

are becoming increasingly salient, even as far as monolingual speakers are concerned. The 

most obvious and pervasive effect observed in situations of language contact is the borrowing 

of words from one language into another. Loanwords, also called borrowings (we use these 

terms interchangeably), have preoccupied linguists for nearly a century (Haugen, 1950; 

Weinreich, 1953). 

Unsurprisingly, most loanword studies document situations of language contact in 

which English words are adopted into other languages (e.g. see Gºrlach, 2002 for a discussion 

of Anglicisms in European language). The current study focuses on a different direction of 

borrowing, namely on words borrowed into English from MǕori, the Indigenous language of 

Aotearoa1. The language contact situation in New Zealand is particularly unusual. This is 

because words from a non-dominant language undergoing revitalisation (MǕori) are being 

adopted on a large scale by a world-dominating lingua franca: namely, a variety of English 

called New Zealand English (hereafter, NZE; see Section 2.2). 

 Given the large body of work focusing on loanwords, a number of different avenues 

exist for studying their use. Here, we propose a new method for investigating the use of 

loanwords in a corpus by adopting a macro-discourse framework that considers the co-
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occurrence of terms within the same texts, facilitated by network analysis tools. While we 

probe data from a case-study of NZE, our aim is to present novel quantitative ways of studying 

loanwords that have wider methodological implications beyond NZE. 

Our discourse-oriented approach involves examining loanwords by considering each 

corpus text as a whole (see Section 3), and extracting loanwords that co-occur in the text as a 

ósetô, rather than listing them as discrete elements. The rationale for this method comes from 

the observation that NZE texts (in the loose sense of a conversation, newspaper article, etc.) 

tend to either exhibit several MǕori loanwords or none at all. This has been anecdotally noted 

in childrenôs picture books (Macdonald & Daly, 2013: 48). Moreover, in loanword-rich texts, 

borrowed items may be dispersed throughout the text, rather than appearing within a small 

window of one another. In this sense, they do not behave like collocates (Firth, 1957; see 

Kurtböke & Potter, 2000 for an analysis of loanword collocates) because there is no optimal 

(fixed) window-size for capturing their co-occurrence. This serves as motivation for changing 

the window-size based on the position of keywords and the total number of words in the 

corresponding text. 

 Our aim is to explore loanwords from this fresh perspective by answering the 

following questions: 

i. How might loanword networks and hypergraphs (Section 4.3) be operationalised 

using a discourse-oriented approach? 

ii.  What can studying loanwords by means of networks and hypergraphs tell us about 

the borrowing process in general?  

 

2. Background  

 

This section begins with a brief overview of the field of loanword research, paying special 

attention to widely used measures of entrenchment, such as frequency and dispersion (Section 

2.1). Additional background information about the language contact situation in New Zealand 

is then given, together with a summary of related work (Section 2.2), as this provides 

necessary context for understanding our case-study.  

 

2.1 Entrenchment: What to count, how to count it and what it can tell us 

 

Loanword research has a long and rich history, with scholars studying the transfer of words 

from one (donor) language into another (receiver) language. This body of work aims to answer 
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a wide range of questions, from identifying which words a specific language might borrow, 

to why speakers borrow them in the first place, to how we distinguish between borrowing and 

related phenomena, such as code-switching. Due to the breadth of the field of loanword 

research, we limit this section to a summary of key findings and ideas that are especially 

relevant to this work. 

The most common measure employed to capture loanword patterns is frequency of 

use. More recently, studies have modelled relative loanword success, detailing the lexical 

competition arising when an incoming loanword encroaches on the semantic space of an 

existing word in the receiver language (Zenner et al., 2012; Author, 2017). In such studies, 

the loanwords of interest are typically examined independently, without taking into account 

any other loanwords that may be present in the same text.  

Frequency of use can be helpful for ranking loanwords according to their overall 

salience and stability. However, difficulties emerge when distinguishing loanwords from 

code-switches, and it remains unclear whether such a distinction is theoretically warranted 

(see Poplack, 2018 for a position that favours a strong dichotomy between the two and 

Stammers & Deuchar, 2012 for a position against it). It should also be noted that, with few 

exceptions (e.g. Zenner et al., 2013, 2015), loanwords are generally considered to be single 

lexical items, while ómultiword stretchesô are code-switches (Poplack, 2018: 7). As will be 

discussed in Section 3.1, this is problematic for studying loanwords in  NZE, so we consider 

loan-phrases alongside individual loanwords. 

Loanwords can be classified in various ways, depending on their meaning and type, 

and their use can be tracked diachronically. Such classifications are useful for determining 

general trends that operate in the receiver language. But how can we be sure that a loanword 

has successfully and decidedly entered the lexical inventory of a receiver language? 

Frequency is also enlisted here as an indicator of entrenchment. Most loanwords constitute 

single-use borrowings (nonce loanwords); in other words, they are only fleeting encounters, 

further complicating the boundary between loanword use and code-switching. In contrast, 

recurrent loanwords are highly likely to become integrated in the lexicon of a receiver 

language. For example, the French word café takes the English plural morpheme -s: cafés 

(often written without the accent over the e). Bilinguals may be the source of loanwords but, 

ultimately, their success depends on monolinguals adopting them. 

Apart from frequency, another indicator of entrenchment is dispersion, also termed 

ódiffusionô or óburstinessô (see Chesley & Baayen, 2014; Poplack, 2018, Chapter 4). Like 

other parts of the lexicon (Zipf, 1935), loanword frequency varies across lexical items, with 
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some loanwords being generally more frequent than others. While we know that dispersion 

applies to various parts of the lexicon, it is not straightforward to operationalise (Gries, 2013, 

2021). In regard to MǕori borrowings in NZE, it has been shown that the topic of discourse 

influences the use of loanwords (Degani, 2010; Author, 2019), such that MǕori-related topics 

elicit higher counts. 

Another factor relevant to entrenchment is acceptance or listedness (see Section 3.4). 

Discussing code-mixing, Muskyen (2000: 71) distinguishes between what he terms ócreativeô 

use of lexical forms versus óreproductiveô use, which vary in regard to ñthe degree to which a 

particular element or structure is part of a memorised list which has gained acceptance within 

a particular speech communityò. This distinction is operationalised by Stammers & Deuchar 

(2012: 631) for English verbs borrowed into Welsh, by verifying the listedness of these verbs 

in Welsh dictionaries. According to Stammers & Deuchar (ibid), such entries show loanwords 

that are óestablished borrowingsô. 

 

 

2.2 MǕori Loanwords in New Zealand English 

 

The data we present here comes from a case-study of MǕori loanwords adopted into NZE. 

Hence, before describing our data and methods, some context about the language contact 

situation in New Zealand is in order. The language of the MǕori people was spoken on the 

shores of Aotearoa when colonial English settlers first arrived. However, the language these 

settlers brought with them would become a world lingua franca, and eventually take over as 

a dominant language in Aotearoa, threatening the vitality of the local Indigenous language.  

As a settler colonial variety (Denis & DôArcy, 2018), NZE has undergone two major 

ówavesô of lexical borrowing from MǕori. The first wave (also called the ócolonisation phaseô) 

took place during the initial contact period between MǕori and English, upon the arrival of 

Captain Cook in the late 18th century (Macalister, 2006: 18ff.). This first wave was 

characterised by borrowings related to the local environment, including words for local flora 

and fauna (e.g. kumara ñsweet potatoò, manuka ñtea-treeò) and various proper nouns (e.g. 

HǛmi ñJamesò, Aotearoa ñNew Zealandò). According to Macalister (ibid), the first wave 

lasted until around 1880, and was followed by a period of resistance to borrowing from 1880-

1970. The second wave, the so-called ódecolonisation phaseô, began shortly thereafter, with a 

shift towards the borrowing of social and material loanwords (e.g. kaitiakitanga 

ñguardianshipò, rohe ñtribal boundaryò).  
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The use of MǕori loanwords in NZE has been studied extensively in various genres, 

including newspaper articles, spontaneous conversation, online discourse, Twitter data and 

childrenôs picture books (see Author, 2019 for a comprehensive summary). These studies 

show widespread, productive and ongoing use of words of MǕori origin in NZE, at a 

normalised rate of six or seven per thousand words (Kennedy, 2001; Macalister, 2006). The 

majority of studies compute frequency counts for individual loanwords (e.g. Macalister, 2000, 

2006, 2009; Davies & Maclagan, 2006; de Bres, 2006; Author, 2019; Author, 2020) or their 

relative success (Author, 2017). To our knowledge, this is the first attempt to operationalise a 

method for analysing a large loanword dataset by focusing on the presence of other loanwords 

in the same text, not just in the NZE context, but in any language contact situation. 

 

 

3. Methodology 

 

In this section, we describe the data and methods that were used to analyse loanword co-

occurrence in NZE. Code for extracting and processing the data can be found at 

https://github.com/Waikato/kiwiwords/tree/master/loanword_networks. Section 3.1 details 

the corpus used, and Section 3.2 explains our criteria for selecting loanwords. We then explain 

how we computed loanword co-occurrence (Section 3.3), outline three linguistic properties 

of interest (Section 3.4), and provide an overview of the loanwordsô overall frequency in the 

corpus (Section 3.5). 

 

 

3.1 Overview of the Matariki Corpus 

 

This study investigates loanword co-occurrence within an existing corpus of NZE newspaper 

articles, called the Matariki Corpus (Author, 2019). The corpus was designed to study MǕori 

loanword use by capturing texts that explicitly mention óMatarikiô, the MǕori New Year, 

which celebrates the rising of the Pleiades star cluster in late June or early July of each year. 

As the data consists of newspaper articles, the language used in the Matariki Corpus is planned 

and edited. Summary statistics for the Matariki Corpus, including its diachronic dimension, 

are given in Table 1. The corpus has a high loanword rate, likely because the topic of discourse 

is directly relevant to MǕori.  

https://github.com/Waikato/kiwiwords/tree/master/loanword_networks
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Table 1. Basic summary statistics for the Matariki Corpus  

Timeframe 2007-2016 

Tokens 91,958 

Texts 194 

Average Tokens per Text 474 

Loanwords per 1,000 words 29 

 

 

3.2 Loanword Selection Process  

 

The method used for identifying loanwords in the Matariki Corpus involved a combination of 

computational and manual techniques, summarised in Figure 1. 

 

Figure 1. The loanword selection process 
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The first step was to identify potential MǕori loanwords in the corpus, by leveraging code 

developed by Te Hiku Media2. The kupu_tȊtira script was used to obtain a list of words that 

are consistent with MǕori orthography. Such items: (i) consist solely of characters in the MǕori 

alphabet3; (ii) follow consonant/vowel alternation; (iii) do not contain double consonants; and 

(iv) end in a vowel. The resulting wordlist contained 963 items but suffered from two main 

issues: (i) it did not contain only MǕori loanwords, because some irrelevant/non-MǕori words 

happened to meet the above criteria (e.g. make), and (ii) some of the loanwords occurred in 

collocate loan-phrases rather than single loan words (e.g. tangata whenua "people of the 

land"). These problems were addressed in steps two-four. 

A script was then developed to identify and count collocate MǕori words and loan-

phrases (step two). This process increased our list from 963 items to 1,011 items, because 

some terms remained free-standing loanwords (e.g. whenua "land") but also occurred in loan-

phrases (e.g. tangata whenua). Although most studies assume loanwords to be single words 

(see Section 2.1), in our data, MǕori loans sometimes occur as multi-word phrases, whose 

component words act in a similar manner to compounds. We included these as loan items in 

their own right, rather than splitting them into individual words. Hereafter, we use the term 

"loan" to refer to both individual loanwords and multi-word loan-phrases.  

The code for extracting loan-phrase frequencies has some limitations, including the 

fact that English words are sometimes erroneously detected as MǕori. This in turn affects 

which instances are counted (or not) in the co-occurrence analysis (Section 3.3). For instance, 

the script incorrectly extracted hope more maori as a nonce loan-phrase of size three, when 

the first two words were actually English (the wider context being ñwe hope more MǕori 

groups will be able to use this space for events and functionsò). 

Since many loans were not productively used in the corpus, we removed all but 108 

items that occurred at least five times (step three). 

Next (step four), we manually inspected the remaining loans to remove false 

positives: (i) non-loans that share MǕori phonotactics (e.g. make) and (ii) most proper nouns 

referring to personal names (e.g. Hone Pene) and places (e.g. Rotorua), unless they had a 

suitable native English alternative. The keyword Matariki ñMaori New Yearò was also 

removed because it was used to identify the newspaper articles in the first place. Our approach 

is largely an onomasiological one (Geeraerts, 2010), whereby loans are considered in relation 

to their native (receiver language) counterparts. However, eight of the proper nouns identified 

(excluding Matariki), do have counterparts available, and were therefore retained (e.g. 
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Aotearoa "New Zealand", MǕori "native" and its highly productive, hybrid-derived 

counterpart non-MǕori). Although our loans can largely be considered non-catachrestic 

(Onysko & Winter-Froemel, 2011) because they all have near-synonyms, not all loans have 

perfectly synonymous lexicalised (single-word) counterparts (e.g. PǕkehǕ ñNew Zealand 

Europeanò), nor are their English counterparts always productively used (e.g. kawakawa is 

seldom referred to as a ñpepper treeò).  

Finally, we extracted plural forms (e.g. Kiwis, maraes) and combined loans with 

variant forms but the same meaning (e.g. kaupapa was merged with kaupapa maori to form 

kaupapa (maori) ñMǕori methodologiesò). This resulted in a final list of 44 loans for 

consideration in our co-occurrence analysis (see Appendix 1 for details). 

 

 

3.3 Computing Loan Co-occurrence  

 

Next, we extracted patterns of co-occurrence by considering the newspaper articles in which 

the loans were used. To this end, we computed which loans from our list occurred in each 

text, ignoring directional relationships and searching the entire article, regardless of its size 

(see Section 1). In order to capture as many instances as possible, all text was lower-cased 

and macrons (indicating vowel length) were removed. This generated a co-occurrence matrix 

with 44 columns (loans) and 194 rows (texts). Although we calculated the exact frequency of 

each loan, this was ultimately treated as a binary interaction: the loan was either present in the 

text or not. In other words, it did not matter how many times a loan occurred in a particular 

text, as long as it appeared at least once.  

Texts containing fewer than two loans from our list of 44 items were then excluded 

because they did not constitute a valid ósetô of loans. There were 18 articles (9.3%) that did 

not contain any loans apart from Matariki and 51 articles (26.3%) that contained only one 

loan in addition to Matariki. This left 125 articles (64.4%) for consideration in our co-

occurrence analysis; see also Figure 5. Since only loans from our list of 44 items were 

considered, it is likely that even some discarded texts comprised two or more MǕori loans 

(including at least one infrequent loan), but we wanted to focus on more general patterns of 

co-occurrence. Nevertheless, this does mean that the number of loans recorded per text is 

likely to be an underestimate of the true quantity. 

The data from the resulting co-occurrence matrix was used to generate visualisations 

in the form of networks (Section 4.3) and hypergraphs (Section 4.4). For the networks, this 
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involved flattening each loan set into pairwise co-occurrences and calculating the frequency 

(óweightô) of each pair. For the hypergraphs, we preserved the entire sets, and calculated their 

size and frequency. 

 

 

3.4 Linguistic Properties 

 

Following previous work, we identified three linguistic properties that are relevant to MǕori 

loanword use in NZE (see Section 2.2), namely semantic domain, size and listedness. We 

coded our set of 44 loans with respect to each of these variables; see Appendix 1. 

The first linguistic property coded was semantic domain. Macalister (2006) proposed 

four categories for typical MǕori loans in NZE: flora and fauna terms (e.g. kawakawa "pepper 

tree"), proper noun terms (e.g. Aotearoa ñNew Zealandò), material culture terms (e.g. taonga 

puoro ñmusical instrumentò) and social culture terms (e.g. kǾhanga (reo) ñMǕori immersion 

kindergartenò). The last two categories are not always straightforward to disambiguate; the 

crucial difference between them is that the former constitute a physical, concrete object that 

can be touched, whereas the latter do not. Waka is an interesting example because it 

traditionally refers to a wooden canoe, but can sometimes mean any form of transport, and, 

more recently, it has come to embody a general collective movement, as seen during the 

COVID-19 pandemic (Perkinson, 2020). Semantic changes of loans upon entering a receiver 

language have indeed been noted in previous work on NZE (Macalister, 2009; Author, 2020) 

and in other contact phenomena (e.g. Kurtböke & Potter, 2000). 

Next, we coded the size of each loan by counting the number of words (following 

Author, 2017). This was straightforwardly applied based on spelling conventions: e.g. iwi 

ñtribeò is size one; kapa haka ñtraditional Indigenous danceò is size two.  

 The final linguistic characteristic coded was listedness, following Muskyen (2000), 

and operationalised according to Stammers & Deuschar (2012). In our case, this is a binary 

variable denoting presence (óyesô) or absence (ónoô) in The New Zealand Oxford Dictionary 

(Deverson & Kennedy, 2005). 

 Figure 2 shows the distribution of the 44 loan types when grouped by each of the three 

linguistic properties. Semantically, most loans are social culture terms (n=25, 57%), with the 

next most frequent categories, proper nouns and material culture loans, containing eight and 

seven loan types, respectively. The remaining four loans are flora and fauna terms. In terms 

of length, all but seven loans in our data are of size one (n=37, 84%), in keeping with typical 
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language contact phenomena observed elsewhere. Finally, the vast majority of loans (n=36, 

82%) are listed in the dictionary.  

 

 

Figure 2. Linguistic properties of the 44 loan types of interest (óFFô = flora and fauna, óMCô = material 

culture, óPNô = proper noun and óSCô = social culture) 

 

We now contrast the number of types per category with the number of tokens per category, 

summarised in Figure 3. Since MǕori is an outlier in the corpus (see Figure 4), we display 

counts both with and without this loan, using grey and blue bars, respectively. This distinction 

is important because we use the data represented by the grey bars for the network analysis 

(Section 4.2) and the data represented by the blue bars for the hypergraph analysis (Section 

4.3). Unsurprisingly, given the dominance of single-word and listed loans, both size and 

listedness have similar distributions with respect to number of tokens. However, as regards 

semantic domain, it is proper nouns that are the most frequent when MǕori is included, despite 

having relatively few loan types. Social culture terms still dominate when MǕori is removed, 

however, and proper nouns then become the second least frequent category. 

 



11 

 

 

 

Figure 3. Linguistic properties aggregated by number of tokens per category 

 

 

3.5 Overview of Loans by Frequency 

 

Next, we summarise the overall frequency of the 44 loans in our list. There is a strong positive 

correlation between frequency and dispersion, such that frequent loans tend to occur in a 

greater number of texts than infrequent loans (Spearman R=0.77, t=8.03, df4=41, p=6.037e-

10). Collectively, the 44 loans occur 1,323 times in the corpus, with roughly two-thirds of 

loans occurring at least 10 times (including tokens arising from articles with only one loan). 

Figure 4 shows the raw frequency of all 44 productively-used loans in the Matariki Corpus. 

Of these loans, MǕori ñnativeò is by far the most frequent (n=614), followed by Puanga 

ñRigel Starò (n=50), whose rising is celebrated by some MǕori tribes as an alternative to 

Matariki, and then Kiwi ñNew Zealand(er)ò (n=44). The relatively high frequency of Puanga 
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is clearly linked to the topic of this corpus, and is much higher than we would expect to see 

in other contexts. Note that all loans in the figure have been lower-cased, including proper 

nouns, and macrons have been removed5. 

 

Figure 4. Raw frequency of productive loans in the corpus 

 

 

4. Findings 

 

In this section, we refer to the precise combination of loans in a text as a ósetô. We begin by 

summarising the number of loans per article (Section 4.1), then present  standard networks, 

in which the loan sets are óflattenedô into pairwise co-occurrences (Section 4.2). Finally, we 

take a closer look at the loan sets as a whole, using a more robust representation, albeit less 

widely used in language analyses, called a óhypergraphô (Section 4.3). 

 

 

4.1 Distribution of Loan Types  

 

We can study co-occurrence relationships by looking at the number of loans in each 

text. Figure 5 shows that, among the 194 newspaper articles and 44 loans, there are more 

articles that contain exactly one loan than any other number (roughly a quarter), followed by 

articles that contain two loans, and then three. The figures shown are conservative counts 

because only productively-used loans are considered. However, as seen in the right-hand 
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panel of Figure 5, most articles do contain at least two loans; this itself suggests that a network 

approach to studying loanwords may be appropriate. On average, each article contains 2.8 

loans from our list of 44 items (with a median of two), or 3.9 loans if articles comprising fewer 

than two loans are ignored (with a median of three). The distribution of green bars on the left-

hand panel of Figure 5 is right-skewed, showing that there is an inverse relationship between 

the number of loans in a text and the number of texts containing that many loans.  

 

Figure 5. The number of loan types per text, including texts with no loans (red) and one loan (blue), 

which are omitted from our analysis 

 

Moreover, if the data is examined from an individual loan perspective instead of a text 

perspective, we find that nearly 80% of the loan types in our list of 44 items (n=35, 79.5%) 

never occur in a text by themselves (e.g. te reo ñlanguageò does not appear in a text without 

at least one additional loan type), and all loans except MǕori occur by themselves in fewer 

than four texts. MǕori is present by itself in 38 texts, which accounts for roughly three-quarters 

of all texts containing a solitary loan (the blue bar in Figure 5). These statistics reinforce the 

observation that loans tend not to occur in isolation, highlighting the potential value of 

adopting a network approach to studying loanword use. 

 

 

4.2 Standard Network Analysis: Pairwise Loan Co-occurrence 

 

We now use standard networks to analyse patterns of pairwise loan co-occurrence in the 

Matariki Corpus. Classically, a network graph G is a pair G = (V,E) where V is a set of 

óverticesô and E is a set of óedgesô made up of pairs of vertices (see West, 1996). Thus, in a 

standard network, each edge connects exactly two nodes. We use the term ónodeô to refer to 

vertices, and the term ólinkô to refer to edges, as we believe these terms are more intuitive. 

Nodes can be thought of as entities of interest, and links as interactions between them. In our 
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case, nodes represent the 44 loans of interest and links represent the (bidirectional) co-

occurrence of two loans within the same text (see Figures 6-8). Nodes closer to the centre of 

the network co-occur with a larger number of nodes than those at its periphery. The networks 

provide visual clues about the attractive force of the different loans, and the relationships 

between them. 

There are several techniques for encoding additional information (óattributesô) about 

the nodes and links in a network (see Nobre et al., 2019). For instance, we use node colour to 

denote one of our three linguistic properties, revealing how each category is distributed 

throughout the network. In addition, the thickness of each link is proportional to the number 

of texts featuring the corresponding pair of loans. This adds another layer of heterogeneity to 

the network than what can be observed from the topological effects alone. Finally, node size 

is proportional to loan frequency across the entire corpus, including tokens arising from texts 

containing only one loan.  

 All networks in this section were processed using the Python library NetworkX 

(Hagberg et al., 2008), and rendered using the open-source software package Gephi (Bastian 

et al., 2009). The final network layout implements the Fruchterman-Reingold algorithm 

(Fruchterman & Reingold, 1991), a force-directed technique, whereby nodes can be thought 

of as charged particles that repel one another, and links as springs that pull them together. 

Node positioning is continually refined until the systemôs overall energy (or óstressô) is 

minimised. This technique is non-deterministic, meaning that a different pass of the algorithm 

will yield a (slightly) different network. In practical terms, the configurations below cannot 

be reproduced exactly, but should nevertheless faithfully capture the networksô overall 

structure and complexity. 

The most striking observation in Figures 6-8 is that all loans are connected, either 

directly or indirectly, such that each network consists of a single component. All three figures 

are identical apart from node colour, which is used to encode semantic domain, loan size and 

listedness, respectively. Predictably, MǕori is at the centre of the network, and is, in fact, 

directly connected to every other loan. This means that all loans are at most two connections 

away from one another. Even if MǕori were removed, there would still be one distinct cluster, 

but the distance between some nodes would increase to three connections. The strongest 

pairing is between MǕori and whǕnau ñfamilyò, which co-occur in 25 texts. In fact, of the 31 

node pairs that occur in at least six texts, all but three involve MǕori.  

While the most frequent loans dominate the network, frequency is not always an 

indicator of node centrality. For instance, iwi "tribe" and haka "tribal war-dance" are relatively 
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infrequent yet very central, being connected to 35 and 25 loans, respectively. Conversely, 

despite having greater frequencies, taro ñplant used for making breadò and taonga puoro 

ñmusical instrumentò are more peripheral, being connected to 2 and 17 loans, respectively. 

This leads us to believe that ódegreeô (the number of direct neighbours belonging to a given 

node) may provide a measure of entrenchment of different loans. The degree parameter 

(Appendix 2) can be thought of as a dispersion measure in regard to co-occurrence with other 

loans (rather than the number of texts a given loan occurs in).  

 

Figure 6. Standard network encoding semantic domain (social culture = lilac, proper noun = orange, 

flora and fauna = green, material culture = blue) 

 

Looking at Figure 6, it is hard to determine whether nodes from the same semantic domain 

tend to be more strongly intra-connected. However, the only category that does not have 
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peripheral nodes is proper nouns, with the exception of the (less frequent) hybrid loan non-

MǕori. MǕori is most strongly connected to the social culture loans whǕnau ñextended familyò 

(25 texts) and kapa haka ñtraditional Indigenous danceò (20 texts) as well as to Kiwi ñNew 

Zealand(er)ò (20 texts), which is also a proper noun. Material culture and social culture loans 

occur in a mixture of positions (both central and peripheral), whereas flora and fauna terms 

are never central. The three strongest pairs that do not feature MǕori occur between the social 

culture terms haka ñwar danceò and waiata ñsongò (7 texts), and kapa haka and waiata (6 

texts), and the material culture terms hǕngǭ ñunderground ovenò and marae ñmeeting houseò 

(5 texts).  

 

Figure 7. Standard network encoding loan size (one word = lilac, two words = orange, three words = 

green) 

 


